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VHDZHHG LV DWWDFKHG WR WKH VXEVWUDWH DQG LV SURWHFWHG VRPH SDUW RI VHDZHHG DUH GHWDFKHG RI VXEVWUDWH DQG GULIW
VXERUGLQDWHGE\ZDYHVDQGFXUUHQWV>@(YHQWXDOO\VHDZHHGLVZDVKHGXSRQVKRUHZDYHVDQGFXUUHQWV±UHVSHFWLYHO\
DIIHFWHGE\ZLQGVSHHGDQGGLUHFWLRQ>@±GHILQHWKHLUSDWKZD\RQVXUIDFHDQGILQDOO\WRWKHVKRUHFUHDWLQJWKHWKLUG
IRUP7KHDSSHDUDQFHRIPDFURDOJDHRQDEHDFK LVQRW DSHUPDQHQWRU UHJXODUSURFHVV WKXV WKHFRPSRVLWLRQDQG
DPRXQWRI WKHELRPDVVZDVKHGDVKRUH LVQRWSUHGLFWDEOH>@$OWKRXJKLW LVDQDWXUDOFRDVWDOSURFHVV LWFDQEHDQ
LPSRUWDQWSUREOHPGXULQJWKHWRXULVPVHDVRQZKHQGHFRPSRVLQJDOJDHGHFUHDVHVWKHUHFUHDWLRQDOYDOXHRIEHDFKHV
>@+LVWRULFDOO\DOJDHZDVWHKDVEHHQXVHGDVDIHUWLOL]HURQDJULFXOWXUDOODQGVE\ORFDOLQKDELWDQWV$FFRUGLQJWR(8
%DWKLQJ:DWHU'LUHFWLYH (& GXULQJ WKH EHDFK VHDVRQ LQ WKH SODFHVZKHUH LWPLJKW LQWHUIHUHZLWK SHRSOH
ZDVKHGRXWDOJDHLVFROOHFWHGE\ORFDOPXQLFLSDOLWLHV>@



















2.1. Sample collection 
Fucus vesiculosusZDVPDQXDOO\FROOHFWHGIURPWKHEHDFK]RQHLQ-ǌUPDODFHQWUDO/DWYLDƍ1DQGƍ(




2.2. Ash content 
7KHDVKFRQWHQWRIWKHVHDZHHGZDVGHWHUPLQHGE\KHDWLQJWKHGULHGDW&VDPSOHVLQDPXIIOHIXUQDFH
DW&IROORZLQJWKHVWDQGDUGPHWKRG/96(1
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5HVXOWVDQGGLVFXVVLRQ




2UJDQLFHOHPHQW 76 0DFURHOHPHQW PJNJ76 0LFURHOHPHQWV PJNJ76 +HDY\PHWDOV PJNJ76
&DUERQ&  3RWDVVLXP.  ,URQ)H  6HOHQLXP6H 
+\GURJHQ+  3KRVSKRURXV3  0DQJDQHVH0Q  /HDG3E 
2[\JHQ2  &DOFLXP&D  &KURPLXP&U  =LQF=Q 
1LWURJHQ1  0DJQHVLXP0J  6WURQWLXP6U  &RSSHU&X 
6XOSKXU6  6RGLXP1D    $UVHQLF$V 






FRXOG EH H[SODLQHG E\ WKH HIIHFW UHODWHG WR ORFDO KDUYHVWLQJ FRQGLWLRQV DQG VHDVRQDO YDULDWLRQV DV UHSRUWHG DQG
FRQILUPHGE\$OOHQ>@7KHYDULDWLRQREVHUYHGLQPLFURHOHPHQWDQGKHDY\PHWDOFRPSRVLWLRQRIF. vesiculosusDW



































  0D[LPDOOHYHOPJNJ76 &XUUHQWDPRXQWPJNJ76
$UVHQLF $V  
&DGPLXP &G  
/HDG 3E  

7KHOHYHORIDUVHQLFLQWKHDOJDHDQDO\VHGZDVPJNJ76ZKLOHWKHDPRXQWRIOHDGPJNJ76DQG











RI WKLVSODQW6HDZHHG LVDOVRZHOONQRZQIRU LWVKLJK LRGLQHFRQWHQWZKLFK LVQRWGHWHFWHG LQRXUDQDO\VLVEXW LV
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3.2.3. Bioenergy 





/RRNLQJ WRZDUG ELRJDV SURGXFWLRQ WKHUH LV D ORW RI OLWHUDWXUH DERXW WKH \LHOG DQG HIIHFWLYHQHVV RI DQDHURELF
GLJHVWLRQ$'SURFHVVHV>@6HYHUDOVWXGLHVFRQILUPDQDHURELFGLJHVWLRQWREHDQHIIHFWLYHWHFKQRORJ\IRUDOJDH
ELRPDVVFRQYHUVLRQIRUHQHUJHWLFSXUSRVHV>±@










/RFDWLRQ  & + 2 1 &1
*XOIRI5LJD -DQXDU\     
*XOIRI5LJD -DQXDU\     
6RXWKFRDVWRI(QJODQG>@ )HEUXDU\     
6RXWKFRDVWRI,UHODQG>@ $XJXVW     
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,WKDVEHHQ IRXQG WKDWEURZQVHDZHHGKDV ORZ OHYHOVRIHDVLO\ IHUPHQWDEOH VXJDUV >@ WKXV LWZRXOGEHPRUH
EHQHILFLDOIRUVWDQGDUG$'WKDWUHTXHVWVSUHWUHDWPHQWWREUHDNWKHSRO\VDFFKDULGHVLQWRPRQRPHUVSULRUWRK\GURO\VLV




































































>@ 3LOLFND , %OXPEHUJD ' 5RPDJQROL ) /LIH &\FOH $VVHVVPHQW RI %LRJDV 3URGXFWLRQ IURP 0DULQH 0DFURDOJDHௗ D /DWYLDQ 6FHQDULR
(QYLURQPHQWDODQG&OLPDWH7HFKQRORJLHV±
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